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BY-NC-ND license (http://creativecomThe COVID-19 pandemic has been associated with an insidious wave of psychological stress
among healthcare personnel (HCP) in Asia. Mental exhaustion, burnout, fear, depression, anx-
iety, insomnia, and psychological stress among HCPs have intensified a daunting challenge dur-
ing the COVID-19 pandemic. The consequences of such stress may negatively impact patient
and HCP safety. This review article reports the associations of mental health status attributed
to the COVID-19 pandemic among HCP and their impact on patient safety, and infection pre-
vention and control practices during pandemics.
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nc-nd/4.0/).Introduction
The COVID-19 pandemic is a global healthcare emergency
and economic catastrophe on a scale not seen in more than
a century. COVID-19 is highly contagious and the trans-
mission dynamics are associated with intercontinental
spread.1,2 As of September 2, 2020, nearly 570,000
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mons.org/licenses/by-nc-nd/4.0and more than 2500 have succumbed to the virus in the
Americas.3 While, as of June 11, 2020, at least 12,454 HCP
have been infected and 171 HCP have died in countries
across AsiaePacific region.4
Front-line HCP are exposed to hazards include pathogen
exposure, long working hours, burnout, fatigue, disorders
of mental health (e.g., fear, anxiety, depression), occupa-
tional stigma, and physical and psychological violence with
potential negative impact on patient safety and occupa-
tional health.1 Moreover, infected HCP with previous psy-
chiatric disorder may have a higher mortality rate
compared with those with no psychiatric disorders.5 We,
therefore, provide a review of the medical literature to
date that informs on HCP mental health status associatedisarnthanarak, Mental health among healthcare personnel during
cal Association, https://doi.org/10.1016/j.jfma.2021.01.023
by Elsevier Taiwan LLC. This is an open access article under the CC
/).
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+ MODELwith the COVID-19 pandemic in Asia as well as the impacts
of mental health status on both patient safety and infection
prevention and control practices during COVID-19
pandemics.
Methods
We performed a structured literature search in PUBMED
from December 1, 2019 to September 20, 2020 to identify
studies that reported HCP’ mental health status, as well as
infection prevention and control (IPC) practices during the
COVID-19 pandemic. Key search and string terms were
("Coronavirus OR COVID-1900) AND ("health care workers OR
healthcare worker OR healthcare OR medical workforce OR
hospitalist OR manager") AND ("Psychological OR fear OR
anxiety OR mental health OR emotion* OR Psychiatr) OR
neuropsychiatr OR stress) OR infection control") AND
“Asia”. We included only studies published as a full article,
regardless of design, language restrictions and publication
status. Two investigators (A.T. and A.A.) examined titles,
abstracts and articles independently with identical defini-
tions, data abstraction forms and selection criteria. Any
problems raised in the data extraction and quality assess-
ment were resolved by discussion between the two re-
viewers. The exclusion criteria were duplicated articles,
and lack of both prevalence and risk factors of mental
health status disorders in HCP. The following data were
extracted: study location, prevalence of mental health
status disorder, study design, risk factors of mental health
status disorder and frequency of IPC practices (e.g., hand
hygiene, wearing personal protective equipment [PPE],
physical distancing, as well as potential solutions to mental
health status disorders reported in the literature. Descrip-
tive analyses were used to determine the frequency of each
mental health status disorders reported in the literature as
well as strategies to solve mental health status disorders.
Results
The search yielded 81 potentially eligible reports; none
were non-English language articles. Records identified
through database searching 77 articles for the nine-month
reporting period. Manual searching of the reference lists of
these articles identified 4 additional articles. Of these, 30
articles were excluded after a first screening based on title
and/or abstract. Of the 51 articles for full-text review, 19
were subsequently excluded. In total, 32 reports (30 prev-
alence and risk factor analyses, and 2 papers on psycho-
logical support) met eligibility criteria and were included in
the review (Fig. 1).6e35 Data came from East Asia (20; China
19 and South Korea 1), West Asia (6; Saudi Arabia 2, and one
each from Israel, Jordan, Palestine, and Turkey), Southeast
Asia (3; Singapore 2 and Thailand 1), and South Asia (3;
India 2 and Pakistan 1). There were 2 multicenter studies
(Singapore and India,25 and main data from Pakistan and
Saudi Arabia32). Nine papers focused on specialties such as
dentistry,25,27 radiology,11,23 frontline staffs,14,15 emer-
gency rooms,16 ophthalmology,26 physical therapy.33
The associations of mental health status disorders in HCP
and IPC practices during the COVID-19 pandemic are sum-
marized in Table 1.6e35 The pooled mean of depression,2
anxiety, insomnia, and fear rates in Asian HCP were 27.2%
(10,617/39,014),6,9,10,13e16,18,19,26,28,31e33 25.9% (6305/
24,297),6,8e15,18,19,25,28,30e34 35.0% (2072/5919),6,14,15 and
77.1% (2743/3558).9,25,29,34 The incidence and type of
mental health disorders are compared among Chinese
versus non-Chinese HCP. Table 2 compares the pool mean of
mental health status disorders among Chinese versus non-
Chinese HCP together with risk factors associated with
mental health disorders.
The risk factors of mental health status disorders of
HCP during COVID-19 pandemic were summarized as
female,7,12,13,17,28,35 frontline HCP,6,9,14,15 younger
age,26,28,35 older age,11,12,33 nurse,10,11 divorced,28 direct
contact treating infected patients,8,18 worked for fewer
years,12,16 longer working time,12,16 lack of IPC’s knowl-
edge,35 and lack of PPE,11,18 while psychological resil-
ience,11,21e23 and family or committed relationship20,27
were identified as a protective factors. Risk factors of
mental health status disorders were differed among Chi-
nese versus non-Chinese HCP (Table 2).
Notably, during the COVID-19 pandemic, the frontline
medical staff had greater mental health status disorders
(fear, anxiety and depression score) than the administra-
tive staff. The high-risk contacts (working in department
of respiratory, emergency, ICU and infectious disease)
staffs were twice more likely to suffer anxiety (p Z 0.01)
and depression (p Z 0.02) than the non-clinical staff
(working in administrative, technical operation). High risk
and low risk (working in the other clinical departments)
clinical staff had more fear than the non-clinical staff
(aOR [adjusted odds ratio]Z 1.4; pZ 0.03).9 In one study,
90% of HCP felt fearful for COVID-19 and HCP who self-
reported being overwhelmed with mental health status
disorders were less likely to be willing to see admitted
patients (aOR Z 0.45; 95% confidence interval
[CI] Z 0.14e0.89) or to accept new admissions during the
pandemic (aOR Z 0.65; 95% CI Z 0.24e0.96).34 Notably,
compared to HCP who did not report mental health status
disorders, HCP overwhelmed with fear and anxiety
reportedly had significant higher rates of hand hygiene
(aOR Z 12.4; 95% CI Z 1.5e69.9) and appropriate PPE
compliance (aOR Z 7.8; 95% CI Z 1.2e45.9).34 Although
HCP mental health status disorders were not found to be
associated with physical distancing practices, physical
distancing at the hospital was reported at high rate
(93.1%, 148/160).34
Special interventions to promote mental well-being in
HCP exposed to COVID-19 need to be immediately imple-
mented, with front-line HCP.6 Suggestions to improve anx-
iety and fear including improvement of the hospital policy
on PPE (114 of 160, 71%), ongoing reliable infection pre-
vention education during epidemics (124 of 160, 77%), and
mindfulness practices (89 of 160, 55%). From data in Asia,
psychological crisis interventions included three key points:
1) understanding the mental health status in different
populations influenced by the COVID-19 outbreak; 2) iden-
tifying people who are at high risk of suicide and aggres-
sion, and 3) providing appropriate psychological
interventions for those in need.36,37 Psychological first aid is
a tailored psychological intervention based on the needs of
individual staff to mitigate risk rather than something such
as debriefing, which has been found to be ineffective and in
Figure 1 PRISMA flow diagram.
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Clear communication with staff, sufficient access to PPE,
adequate provision of PPE, protocols and continuous pro-
grams of education and training in PPE donning and doffing,
adequate rest, and psychological interventions were all
associated with reduced mental health status disorders.
Recommendations for alleviation of HCP mental health
status disorders are summarized in Table 3.36,37Discussion
During COVID-19 outbreak, questions arise around the
equipoise between a physician’s duty to provide care to
patients, their obligations to protect their family, and their
right to protect their own health. During the first nine
months of the COVID-19 pandemic, report of HCP0 mental
health status disorders has been reported in studies from
Asia. Notable, HCP were often overwhelmed with mental3
health status disorders (e.g., fear, anxiety and panic) which
may in turn compromised the patient safety.
HCP providing care COVID-19 patients are being more
severely affected by mental health status disorders asso-
ciated with depression, anxiety, distress and insomnia,
stress, and indirect traumatization than other occupational
groups.38,39 In a meta-analysis, severe acute respiratory
syndrome (SARS) and Middle East respiratory syndrome
(MERS) in general populations had suffered mental health
status disorders and psychiatric repercussions both acute
and post-illness stage (follow-up duration varied from 60
days to 12 years). The pooled mean of depressed mood,
anxiety, impaired memory, and insomnia rates were 42%,
46%, 44%, and 54% during acute illness stage, and 35%, 21%,
44%, and 34% in the post-illness stage.40 In this review, the
pooled mean of depression, anxiety, insomnia, and fear
rates in Asian HCP were 27.2%, 25.9%, 35.0%, and 77.1%.
Comparing with non-Chinese HCP, Chinese HCP had a higher
anxiety (25.9% vs 12.5%), similar depression (27.8% vs
Table 1 Mental health status reported in healthcare personnel (HCP) and associated infection prevention and control (IPC)
practices during COVID-19 pandemic.
Country (number of
HCPs)reference
Prevalence Risk factors and IPC practices




Risk factor was front-line HCP who had higher risks of
depression (odds ratio [OR] Z 1.52; p Z 0.01), anxiety
(OR Z 1.57; p < 0.001), insomnia (OR Z 2.97; p < 0.001), and
distress (OR Z 1.60; p < 0.001).
China (802)7 Not available - Risks factors were female or participants from cities (more
severe anxiety and fear).
- “The more fear or angry, the more problem-focused
coping”,a “The more angry, the more emotion-focused
coping”,b and “The more problem-focused coping, the more
anxious, fear, sadness, or angry”
China (512)8 Anxiety (12.5%) Risks factors were direct contact treating infected patients,
suspect cases, and Hubei province
China (2,299)9 Fear (70.6%)
Anxiety (25.5%)
Depression (12.1%)
- Medical staff unfolded greater fear, anxiety and depression
than the administrative staff
- The front line medical staff working in department of respi-
ratory, emergency, ICU and infectious disease, were twice
more likely to suffer anxiety and depression than the non-
clinical staff
China (863)10 Anxiety (13.9%)
Depression (13.6%)
Stress (8.6%)
- Risks factor of anxiety was nurses
- Posttraumatic stress compared with depression, anxiety and
stress scales were positively correlated to perceived threat
and passive coping strategies but negatively correlated to
perceived social support and active coping strategies.
China (364)11 Anxiety (23.4%) - Risk factors of anxiety were age older than 30 years, a nursing
role, a lack of protective materials, presence of suspected
symptoms in the participant, and high susceptibility to
emotions and behaviors of people around them, whereas
psychological resilience was identified as a protective factor.
China (176)12 Anxiety (77.3%) - Risk factors of anxiety among frontline clinical nurses were
female, older age, divorced, length of service (<5 years), and
clinical working time (4 weeks).
China (8,817)13 Somatic symptoms (46.2%)
Depression (30.2%)
Anxiety (20.7%)
Suicidal and self-harm ideation
(SSI; 6.5%)
- Risk factors associated with high-level depression, somatic
symptom, and SSI were female, single, Tujia minority,
educational background of junior or below, designated or
county hospital, need for psychological assistance before or
during the epidemic, unconfident about defeating COVID-19,
ignorance about the epidemic, willingness of attending
parties, and poor self-rated health condition




Frontline HCPs had significantly higher rates of any mental
problem (52.6% vs. 34.0%), anxiety symptoms (15.7% vs. 7.4%),
and insomnia (47.8% vs. 29.1%) than non-frontline HCP.




- Frontline HCP were more likely to depression, anxiety,
insomnia, and stress than non-frontline HCP.
China (14,825)16 Depression (25.2%)
Post-traumatic stress disorder
(PTSD; 9.1%)
- Risk factors of depressive symptoms and PTSD were men,
middle aged, worked for fewer years, longer daily work time,
and lower levels of social support among emergency
department medical staffs.
China (371)17 Post-traumatic stress symptoms
(3.8%)
- Risk factor was female
China (958)18 Depression (58.0%)
Anxiety (54.2%)
- Risk factors of depression and anxiety were insufficient pro-
tective equipment and contact with cases.
China (548)19 Obsessive-compulsive (37.2%)c
Anxiety (34.1%)c
- Risk factors were the degree of suspicion that they were
infected, the level of concern whether they and their family
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Table 1 (continued )
Country (number of
HCPs)reference
Prevalence Risk factors and IPC practices
Somatization (33.0%)c
Depression (29.7%)c
members had been infected, age, whether they have sup-
ported in affected areas in Hubei Province, and whether
family members support them working on the front line.
China (4,618)20 Emotional distress (anxiety,
depression,
and/or suicidal ideation; 24.2%)
- Risk factors were HCP who worried about their physical
health or had COVID-19 infected friends or close relatives.
- Protective factor was family relationship.
- In coping strategies, HCP without emotional distress were
significantly more likely to cope by “adhering to IPC,” “just
accepting the risks,” “keeping a positive mindset,” “keeping
a healthy lifestyle,” “avoiding thinking about the risks,”
“avoiding traveling,” and less “taking vitamins, herbs, or
other complementary substances” than HCPs with emotional
distress.
China (1,472)21 Psychological distress (7%) - Resilience could partially mediate the effect of social support
on mental health among HCP as well as younger HCP.
China (1,521)22 Psychological abnormality (14.1%) - Resilience, social support, and high levels of training and
professional experience were necessary to HCP who are first
taking part in public health emergence.
China (587)23 Not available - Resilience was associated with the high total perceived stress
score, female, less knowledge of COVID-19 including IPC, and
lack of protective materials.
China (105)24 Not available - COVID-19 infected HCP believed (44.2%) and were considered
(32.6%) cause of infection due to insufficient the personal
protective equipment (PPE)
- In routine work, hand hygiene (77.7%) and wearing and
removing of PPE (53.4%)
- High risk of nosocomial infection departments had utilization
of masks (96.9% vs. 52.1%) and gloves (78.1% vs. 39.4%), strict
hand hygiene procedure (81.3% vs. 76.1%), and wearing and
removing protective equipment (84.4% vs. 39.4%) higher than
low risk of nosocomial infection departments.
- Compared with before outbreak, the training was signifi-
cantly intensified in “Wearing protective clothing”, “Wearing
goggles or face shield”, “Isolation of suspected infectious
patients”, and “Wearing isolation clothes”.
- Improvements for IPC, staffs’ opinions for fighting COVID-19:
84.5% chose “Medical staff protection”, followed by
“Emergency plan and work flow” (68.0%) and “Pay attention
to the health of Medical staff” (66.0%).
Global surveyd (669)25 Anxiety (90%)
Fear (87%)
- Hand washing (94%), aware of the proper authority to contact
with a suspected COVID-19 infection (80%) among dentists
India (2,355)26 Depression (32.6%) - Risk factor of depression was younger age among
ophthalmologists.
Israel (338)27 Psychological distress (11.5%) - Risk factors were background illness, fear of contracting
COVID-19 from patient, and a higher subjective overload
among dentists and dental hygienists.
- Protective factors were a committed relationship and having
higher scores for self-efficacy.
Jordan (1,163)28 Depression (21.2%)
Anxiety (11.3%)
- Risk factors of depression were female, age less than 50
years, divorced, lower income, and pulmonologist.
- Risk factors of anxiety were female, and lower income.
Palestine (430)29 Fear (91.6%)
Stress (74.0%)
- Risk factor of stress was HCP who did not have training on the
outbreak response
Saudi Arabia (582)30 Anxiety (11.0%) - HCP had more (41.4%), similarly (41.4%) and less (17.5%)
anxiety level from COVID-19 than MERS-CoV or seasonal
influenza.
(continued on next page)
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Country (number of
HCPs)reference
Prevalence Risk factors and IPC practices











- The prevalence of physical symptoms was bi-directionally
associated with psychological outcomes.
South Korea (65)33 Anxiety (32.3%)
Depression (18.5%)
- Risk factors of anxiety and depression were living with
younger child and older age (30se50 s years) in physical
therapist, respectively.
Thailand (160)34 Fear (90%)
Anxiety (42.5%)
- Hand washing (95.6%), wearing mask and PPE (93.1%), willing
to see admitted patients during epidemics (48.7%), willing to
accept new patients during epidemics (45.1%), social
distancing in hospital (82%), social distancing in community
(78%)
- To improve anxiety and fear including improvement of hos-
pital policy on increase adequacy of PPE (71%), ongoing
reliable IPC education during epidemics (77%) and mindful-
ness practices (55%).
Turkey (270)35 Not available - Risk factors of depression and anxiety were female, younger
age, and fewer knowledge about COVID-19.
HCP, healthcare personnel; IPC, infection prevention and control; PPE, personal protective equipment; PTSD, post-traumatic stress
disorder.
Note.
a Problem-focused coping Z active coping, planning, and use of instrumental support.
b Emotion-focused coping Z use of emotional support, acceptance, positive reframing, religion, humor, substance use, self-
distraction, self-blame, denial, behavior disengagement, and venting.
c Percentage of HCP with higher SCI -90 factor scores than national normal level.
d Data from 30 countries, a large number from Pakistan and Saudi Arabia (more than 50% of the responses).
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19 pandemic. Compared with non-Asian countries, there
were higher rates of depression in the United States
(48%),41 and anxiety in both the United States (33%)41 and
Italy (46.4%).42 Notable, the fear rate in Italy (42.4%)42 was
lower than Asian countries. The incidence of somatizations
and obsessive-compulsive traces was higher in situations
involving front-line HCPs.38 The main risk factors of mental
health status disorders among Chinese HCP during COVID-19
pandemic were frontline HCP, female, older age, nurse,
divorced, direct contact treating infected patients, worked













NOTE: The number represent pooled mean (total cases/total number
6
female, divorced, lower income, fewer knowledge about
COVID-19 were the risk factors of mental health status
disorders among non-Chinese HCP.
From December 2019 through 27 March 2020, the pooled
mean incidence of confirmed or suspected COVID-
19einfected HCP was 2.58% (284/10,997) among Chinese
HCP as high as 32% of infected HCP who involved in direct
contact with COVID-19einfected patients.43 Risk factors for
COVID-19 in HCP included insufficient handwashing, longer
work hours, and improper use of PPE.43 Unsafe working due
to inadequate PPE resulted in extended use or reuse of N95





Frontline HCP, female, older age, nurse,
divorced, direct contact treating
infected patients, worked for fewer
years, longer daily work time.
le 91.2%
(538/590)
Younger age, female, divorced, lower
income, fewer knowledge about COVID-
19
of HCP); HCP Z healthcare personnel.
Table 3 Recommendations to deal with healthcare system and psychological support in team leaders, infection prevention
and control (IPC) team, and healthcare personnel (HCP) in COVID-19 outbreaks.
Role Healthcare system Psychological support
Team leader National guidelines for clinical care and IPC,
revised for COVID-19
Recognition of staff efforts
Clear communication with staff and accept
coping difference
Minimizing time in quarantine
Administrative team for HCP prevention Access to psychological interventions,
address grief
Appropriate work shifts and regular breaks Incentive or reward
Availability of hospital security to help deal
with uncooperative patients
Training to deal with identification of and
responses to psychological problems
IPC team Enforcement of IPC measures and regular
training focus on how disease transmitting
and prevention for HCP
Avoidance of compulsory assignment to
caring or mindfulness practices for patients
Nationally standardized trainings for
disease understanding and donning and
doffing of personal protective equipment
for HCP
Rearranging hospital infrastructure, such as
redeployment of wards and human
resources
Clear direction and enforcement of IPC
procedures
Supporting staff in quarantine
Screening stations to direct patients to
relevant infection treatment clinics
Sufficient personal protective equipment
and medication stockpiles
Redesigning nursing care procedures that
pose high risks for spread of infections,
reducing the density of patients on wards
Improving safety such as a better
ventilation system or constructing or
negative pressure rooms to isolate patients
HCP, colleagues and community Video facilities for staff to keep in contact
with families and alleviate their concerns
Increased support and stay connected from
family and friends (avoid isolation)
Alternative accommodation for staff who
are concerned about infecting their families
Encouragement among peers
Guaranteed food and daily living supplies Staff “buddy” system
Attention to media portrayal of HCP and
rely on trusted sources
Self-care and sufficient rest and time off
Minimization of stigma and discrimination,
and community engagement
Opportunities for reflection on the effects
of stress and ask for help
HCP, healthcare personnel; IPC, infection prevention and control.
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lence of symptoms reported for depression (50.4%), anxiety
(44.6%), insomnia (34.0%), and distress (71.5%).6 In one
study, staff in contact with affected patients had greater
levels of both acute and posttraumatic stress (OR Z 1.71)
and psychological distress (OR Z 1.74) compared with
lower risk controls (defined as being more junior, being the
parents of dependent children, or having an infected family
member).36
Safety culture of organization plays an important role
for HCPs compliance to IPC guidelines during pandemics. In
addition, individual factor is also important and include
HCP adherence with IPC guidelines for respiratory infec-
tious diseases. HCP believed that they followed strict IPC
guidance when they saw the value of it. Some HCP focused
on the IPC guidance because of the fear of infecting
themselves or their families. They felt responsible for their7
patients. The resilience level among non-local HCP who
sent to Wuhan, China was positively associated with active
coping (b Z 1.31) and training/support provided by the
respondent’s permanent hospital (b Z 3.51) while nega-
tively correlated with depression (b Z 0.81) and anxiety
(b Z 1.09).45 The presence of institutional COVID-19
approach protocols and availability of PPE may affect the
psychological interactions and preparedness among doctors
(e.g., feel safe at work), as well as the level of confidence
in patient care.46 Suggestions to improve HCP anxiety and
fear also include improvement of hospital preparedness
policy, reliable IPC education on diseases transmission and
prevention during COVID-19 epidemics, assuring adequate
of PPE, workshops to share knowledge on diseases pre-
ventions and mindfulness practices.34 HCP should remain
sober-minded decision beyond coronophobia, paranoia and
panic.
A. Thatrimontrichai, D.J. Weber and A. Apisarnthanarak
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First, this systematic review uses qualitative and descrip-
tive analysis rather than meta-analysis because the data
collected were uniformly defined and limited information
(e.g., self-reported survey, organization culture, different
cut-off point of younger and older age, prior SARS endemic
countries versus non-endemic countries, before and after
the peak of COVID-19 pandemic, the relation between
incidence of COVID-19 and the severity of mental health,
different specialties among HCP as well as different
measuring instrument for mental health status disorders).
Second, most of the published data came from Chinese
ethnicity together with the small sample size and Asian
culture make it difficult to generalize the results on both
mental health status disorders and solutions to alleviate
mental health disorders among HCP working in other con-
tinents. Moreover, there is still not a clear reason why the
Chinese HCP had a higher anxiety, with lower fear rates.
Nevertheless, this systematic review provides useful data
on both risk factors and suggestions to solve mental health
disorders during pandemics in Asia.
In conclusion, COVID-19 makes alert and self-awareness
especially on appropriate IPC practices among HCP. Sup-
portive HCP mental health disorders becomes critical dur-
ing COVID-pandemics and our review call for structure
interventions to help alleviate HCP mental health disorders
with the hope to maintain a high adherence to IPC practices
as well as high standard quality of care during COVID-19
pandemic. Future studies to evaluate strategy targeted at-
risk HCP for mental health disorders and improvement of
institutional preparedness plan to reduce HCP mental
health disorders will help maintain high standard of care
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